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To all whom it may concern:

Be it known that we, CHARLES BARTLETT

BoswoORTH, residing at Everett, and JosHEUA

H. M1rrerr, residing at Malden, in the county

5 of Middlesex and State of Massachusetts, citi-

zens of the United States, have invented cei-

tain new and useful Improvements in Steam-

Gages; and we do hereby declare the follow-

ing to be a full, clear, and exact description

1o of the invention, such as will enable others

skilled in the art to which it appertains to
make and use the same.

This invention relates to an improvement
in steam-gages, more especially that class of

. 15 steam-gages known as ‘‘registering.”

The ObJ ect of the 1nvent10n isto correet the
error due tothe expansion of any part or parts
of such a steam-gage. In use it has been
found that not only Sometimes will the inter-

20 nal parts of the gage, such asthetube-springs
or the connections, will expand, but also even
the case will sometimes expand. This varia-
tion of one or more parts of the gage of course
affects the reliability of the gage and intro-

25 duces a factor of uncertainty, which tends to
keep the gage from being absolutely reliable.
Actual tests, which have been.carefully car-
ried forward, have shown the very great im-
portance of some compensating element in a

30 steam-gage to overcome the error due to the
expansion of parts, and especially the tube-
spring from the radiating-head of the boiler,
to which the gage is usually attached.

The invention consists, broadly, in intro-

35 dureingintoasteam-gage acompensating ther-
mostat. With such a device constituting
part of the steam-zage, this thermostat act-
ing as a compensating medium, any ervor due
to variations of temperature will be corrected

40 by the aciion of the thermostat.

In the accompanying drawings, forming
part of this specification, Flo"ule 1is an in.
side view of the working machinery of a gage
wherein a Bourdon tube is used, the case,

45 dial-card, and clockwork being removed.
Fig. 2 is a modification of thelink-bar. Fig.
3 represents part of a gage where a dia-
phragm is used. Fig. 4 represznts a modifi-
cation of Fig. 1, where a Bourdon tube is

50 used.

A is the bed-plate on which the working
parts are secuied. B is a double Bourdon
tube. Cisthesteam-pipe. Disthestandard
in which the tubes B and C are fastened. ais
a brass lever pivoted to the outer end of the
tube B atd’, having soldered to theinner edge
of the 10110 arm a steel strip a’. The levera
is plvoted at one end of the cross-bar o the
outer end of the Bourdon tube B at b, and
in the other end is a slot @, which moves
over a screw-pin a'”’ on the end of the tube

55
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B. The endof thelever a is pivotedtoalink

b, which link b at its other end is pivoted to
the outer end of a bar ¢, in which end is a
slot ¢/, by ‘which slot and a screw ¢” the bar
¢ is made adjustable on the arm d of a seg-
ment-rack e. The arm d is immediately be-
neath the frame f and it is not shown in the
drawings. The segment-rack e works with
the pinion, which is on the shaft g, which car-
ries the index-arrow A, and is not seen in Fig.
1, being covered by the frane f and central
part of the index-arrow h, but is shown in
Figs. 3 and 5. All of these parts, which are
well known, require no further description,
being in common use in steam-gages with the
movement of the index-arrow.

In Fig. 2 is a modification of the link-bar
b. The main part is of brass, and imme-
diately around the curved part is soldered a
steel strip b".

‘When the curved link is used, the lever a
may he a plain bar. When the lever a is a
thermal bar, then the straight link b is em-
ployed.as shownin the drawings Fig. 1. The
two thermal bars are not necessarlly used to-
gether.

The thermal bar is intended for use in any
form of gage whatever where great heatis ra-
diated flom the boiler, so as to cause the ex-
pansion of the levers and connectory bars,
by which the movcments of the tube or dia-
phragm are conveyed to tke index-spindle.

The gage, with the thermal bar or bars, is

specially for use on portable boilers, where it

has to be attached to them or so near as to
be affected by the great heat mdlated there-
from.

The slot ¢ in one end of the cross-piece of
the lever a, Fig. 1, is operated by the pin o'’
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on the inner end of the double-spring tube
B, so that the least expansion of the spring
will move the lever a; also the same effect
is produced by the expansion of: the outer end
of the double-spring tube.

It will be seen that the device already de-
scribed constitutes a thermal compensating
medium introduced between the indicating
mechanism of the gage and the steam-press-
ure mechanism. - Hence in variations of tem-
perature either the steam - pressure mech-
anism or the connecting parts will be com-
pensated for by the thermal medium and not
be transferred to the indicating mechanism.
By the use of this thermostatic device the in-
dicating mechanism remains constant in its
action whatever may be the variations in the
several parts of the steam-gage.

In Fig. 3 A" represents a diaphragm, upon
which rests a thermal lever B”. The short
arm of lever B" is attached to a bracket G,
and the long arm is attached to a sector D’
by the intermediate link E. Thelever B is
composed of twometals.  The upper « is of
brass and the lower ¢’ is of steel.

Any pressure of steam entering the dia-
phragm from a pipe to which the gage is at-
tached to the boiler raises the diaphragm and
lifts the thermal lever B”, thus operating the
sector and the other mechanism of the gage
for recording such pressure. The thermal
lever B’ when the gageis subjected to a high
degree of temperature deflects downwardly,
dueto its construction, and thus compensates
by its retreating movement for .any advanc-
ingmovement due tothe expansion of the dia-
phragm and its parts.

In Fig. 4 B represents the double Bourdon
springs, which are anchored to the socket D,
to which is attached the steam-pipe C of a
boiler. H is a vertical thermal lever which
connects the free ends of the tube B. The

lower end isconnected by intermediate mech-
anism to the sector D’ and pinion ¢’ of the
steam-gage, which operates the index for reg-

istering the pressure to which the springs
are subjected. . This vertical lever H is con-
structed as a thermostat, similar co the oth-
ers already described. In this case any un-
due expansion of the tubes, due to a high
temperature in which they may be immersed,
will cause a movement downward or toward
the pinion, thus causing the index through
the intermediate mechanism to retreat or fall
behind sufficiently to compenate for its ad-
vance, due to the expansion of the tubes.

Having described our invention, what we
claim is—

1. A steam gage having a compensatling
thermostat as part of its mechanism, as set
forth.

2. In a steam gage athermalcompensating
medium between the indicating mechanism
and the steam pressure mechanism, as st
forth.

3. In a steam gage having a Bourdon tube
spring, the combination of such tube spring
with a lever composed of two different metals
forming a thermostat or thermal bar, such
lever connecting the free ends of the tube
spring and the intermediate mechanism to
convey the movements thercof to the index,
substantially as deseribed.

4. In a steam gage, the lever, a, composed
of two different metals, one end of the cross-
piece being pivoted to the outer end of the
double spring tube, and the other end being
provided with a slot; and a pin on the inner
end of the spring tube, in combination with
the double spring tube, and the link con-
nected with the arm of thesegmentrack, sub-
stantially as and for the purpose deseribed.

In testimony whereof we affix our signa-
tures.in presence of two witnesses.

CHARLES BARTLETT BOSWORTIL
JOSHUA H. MILLETL
Witnesses:
ARTHUR L. BOWKER,
GEoO. II. EAGER.
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